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feci t^^<h-r^7j<it3Si5xic@-rs7 7 x7 T'/i/ h>g£ 

[W3?313] *yr«J>^JtfJS5mb^ was 

ttau $sxfb£fe ^i?^fb^%i> «*»t£»»tf 
h >#Sft3##S«*ftfcay yy VSTO?** c 

~ 3 coi^-rn* N i m5moTX77>\/ i- 

[WS?^ 6 ] ft^JS 1 ~ 5 Wftlfr 1 IOTB«07'7n 
HS^*jB^T±te#*T^*ftT**3Mi 

mwmimWo 

mmm i ] w^ji i ~ 5 i mtmoTx 

[000 1] 
[0 0 0 2] 

ot$?o aacttSfcittHBii^y-K 

£WU £7c> «»tt^Itt[c^«ft£<h^5f#1ftt 

[0003] TX7TiuyM7Km.i,tTX7y^^mm]& 

ft&o 7 7 X37 7 ';UH • 7i-i ^>y<D-5-5Br7.k;teF*g®<7} 
[0 0 0 4] 7 7 X7 7'/Uh*®^7j<ii^ —$Si 



m. \ys< y y * $b,m ic j; y j#j$*ft 1* 
/i/ na^iWHefflsrnTt'**. 1 m% tt\* imommt. 

TM £ icfcSftfcSfckJItt, ±Hfr 6.;«7k^* Cfe»£ 
It Z. tilzmVMct) y h *7 rt©iMWc»*-r £ <t £ t 
IC, 7X77/1/ hj||7j<^CO;l7kCO^IlC«-r^ i E,t7)T 5 fe 

t*iui$©il U 7j<®14(7)SSm*4Jg7'X 7 7/l/h3>^'J 

7 7>\>v : M£;mit\ -?t)#jumim<mTX7 7i\/Y-m 

[0 0 0 5] 7 7 X - 7 7'/H>«®)g7j<iHcffi^6n^7 7 7. 
77/b h;I^-Kz)«®#C07 7 X7'7';i/ hS£tt£IQ«nRi3 

L»wtiBffli«(cj:ytt±tf en**, zx^/u h 

mW&7X.M[tmw?&2>tctb, ^-fV^/^-^^H^ 

icj; y $4iS73 [rHc^3 if § c <t Ljb^Tto 
ft£ a St*SDU*#y h^7^6f4®±g|5lC[Rl^oT^ 

fa*m-MTn LTPMfflT 7 * "7 r /U h 7 << - V -> + tc T 7 
X77il/hl&ftftt$&t5„ -0©U-y©«B^ 
7 L/c 6 \°m<t$4®ffl7 7 X7 y/l/ h 7 -f - y -> V «• 

ttS^lCT^KL, P)«<7)#IH^-iiy5gt-o 

7 z h 7 -1- - y -> -V ICIS^ 6+lfC7 -r Vf 1 ^ y 6 

[0 0 0 6] 7 7 X7 7'/Uh«ffiji7j<iilCffifflTtn^7 7 7N 
SS^14s f 7 5 14^ .fc ZfWX'&tf&M tftZo 7m 

m*TM7kfe£m^&XT&^bmmit>z>nrc>®mmT 

X77/^ a£*J7»tt 1 0 -8 c m/ s OjStK^^^ «b 

o 0 ii7ka6^7j<«tc jt^TS^/jx* i^sjs^ -ffla*« 

SC^^ < £ Z> Z. £ »RH-±*a.S ft* C <k T*feS*\ 

cttc^y5f^L<^t\ -r^-s, mnmTX7 7ii' 

« SftTfc y ^ SRS'\7jCfi«JSA-r S C <hl*7 7 X 77/l/h 



(3) 



2 0 0 0 - 1 6 9 7 2 0 



[0007] ftjesw:, mmizmmtzmwiMMizn? 

ttXAtaftTff6n«Nffittttffil (*7X 6 0°C, 
4 8 H r ) TrnmiStlZo -flSWtCte, KfflrttttfflRtf 
1 Ol0j.x±T-&ftl£Xn-77P-<7)Fpmift^<b*tl 

So 

[0 0 0 8] ftt*ttB7X77/P hifctkBOaSftS 
ft<, ^/x*(*©3Be«tff«?**^t/J^*<**J:^ 
fcOteftl^ <p 5 0 c m<Z>mUtoV<P&Orc&3*&W 

[0009] mxmcim^mm. x*mu 7*.m<o&w 

[0 0 10] 7X77/1/ Kl*|gKS7.kS&7X7 7/l'h3t 

[00 1 1] LfrLfttfeK 7X77^hiIiS*I±: 
Jt$£LT7X77/H- AtfiSzlcBtf** Uft A* £ Vf Z> C 

C&tfS«0(CttU 7*77/1/ hfcffla^TW:*© 
J: -5 ft C o < ft < 5Wfr<MlHl*« Wm^?* 

[0 0 12] /S7X77/Uhrta«*fi#7;*:7 

7/U httHliAkSJ: y tMwsn*©^ 

«SfiT$5. 7X77/1/ hSBBraBtfttnicSTCtl 

r*«b©T*y, issssfexsat mmB'^«%(D 

tft^o SSXKLTt>, 7X7 7/1/ h«®i>tekB*Nia& 
T^fryftWBMBfcW^OKWLT* 7X77/U 

[0 0 13] 7X7 7/1/ hrtglSfekB^? "57X7 7/U 

y«®A67\ J¥3"40~70 c m^SB^igfSt) 



[0014] ^ju^9<DMm<omm77,77iubmm 
m7m<Di%m.mt* y tesfrtc'.h3-i^<£>-ea& y 7x7 
7iv vmw&7m-?mm£t 3 .z > 7.u-zf7u-\ l mth, 
ammt ftsftt\ 7x7 7/1/ i- A&»!icB4>ss<tt# 

[0015] j ?-ofte7kiffiicfijffl*n§7'X7 7';uh>g 

£«C7X77/l'hVX : ?';/7# i <&-5o 7X77/I/H7 

xf7 7 ttse^sawfesmr «J6*©-s$* 

fc7X77/U h^X*y**3fcLfc*ft*LTHtt* 
[0 0 16] 3RL&&(C<J:«7X77/l/h7:*?';'?<D 

WOMMSttl 8 0°Ciu&t£ST*33«o 7X77 
;U KXf7 *<DSft *±»**U»tt#»©» 
l^C5?tt->a-hfl<H,>5n, 7j<efT'«/^'5ry MC 

[0 0 17] 

BMKWW»L* 9 7X77/1/ hASSI* 

§1*7X7 7/1/ H*BjS*Bi:Jt^T«i2SWTS y £3 
Wft*3tT'te3536\ 7X7 7/1^ h»$**i«*72tt* 

§nfcttMt'P7X77/l/ HS£*C!>«<!:A/£#7* 
7 7/1/ h*S5fi*fi<t LT«ffl*tiT#/c 0 
[0 0 18] LfrUfi*^ 7X77/1/ hWMWr«l*T 
7 X 7 7 / 1/ h SBBfeKS&tt&rife # £ 

46, 7X77/1/ h»fcWCJ:*:*-/t-K£l/'-afc* 

tt«*H**fr3 c t^T^ft^ooft^nit t<s«o ctuc 

»Utt*S>- K*IIS« , r*3&a<W5fetiTt'»*fl«, RER 
7X7 7/1/ HSSSfeMfci: i/- ^ £4>B»*#Jlft« C 

y HjS©»j*l<:«SJoTt''ft^c L/e^o 

*>BSlRr#6ft7X77/l/ hffl^*t*n*fflf*5»Ji« 

[00 1 9] 7k*ffi6XRj#6ft7X7 7/Uh5l^%l<!:LT 
7X7 7/1/ h^X^«y7j()^p6nTl^*\ SE#cD7X 
77/Uf>y'X^y'7 «SU5^©22RiS'?B« L*3Wc J: S 

iiti^te±t§t©T'$ y 7m : l K&^m±t^ z. 
ttitt, a**swtr* , b©TBft^. 7x7 7/u 
h ^ x v -7 ^-o t»ott3ic«tt©wt''a'&*Ta5 § t\ 
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«*sc Lfmtm<Mm&&ftvisi<. susses 
[0020] -75, ftspw*mmm<D&ffi&fa±Lm^ 
o«3e»*ffl^Tsa»jUT?*feaiic»)Bii >? y- h 

"J- h«£jftLfc«6t{t*i''3& £t5ib 
y an^»* a y > Aw«ttA«>3B***att&« y *»o 

$■7 5 tttffcST 7 *? 7/1/ hSftftfcB*lM.« C <b, 

ftBiftoTVSo COl|dlcjfl''37 , ;*77'/l'h££tt 
<b LTfl!M<D7 7 7.77/l/ y- hS-Sfli-r^Sli: 

» y % ua*««Rr»B:a^*?»« z. t 
ictjLz<Dmm&t)^-\-ft-?&v. ens****** 

^*KZ^<D^(C**IE&?***rfcft7';*7 7/1/ h 

[0021] *wj}<Dgm*z.tie>oms*M%i?z>z. 

tt±tf*C fr-P, *7=tt, 

nit Hu-&m*m^tcmm7X7j>>\s t-mw^mw. 
mfz.<D7X7 7ii> h^&#a*m^rcTX7 7/u mw 

% z. t tca^o 
[0022] wfrpLzt. *mm(ommt. 7Kfpmn 
#RTi«ai oo°cig)g©;asT^ffi^ffl»cT*mi4«iii 

0«WWO«««WPI*4ru;l/C t ft < S^fttt«^« 
T*tt«b^ *7StticV3K fro, B^tt©**?* 

j*±i a Lfc<fc-5ft7 , x77/i/h s^CTk't'Stexicas-r 
§=gs£*i«-f « c <t K£3e 

[002 3] 

#to<h3ftt#**<!: J 7 * 7 7 /I/ h Ikcmt? 7 r /U 
HWWC^T, 7X7 7/Uh£^tt#tt£-Wb3T 

•e -5 >y y y v ?m*-g&zitrc z t z&mt r 
tpMJiim?z>7 7 x7 7i\/hmt>mc&%o *f%mzm 
2tc »tt»**fl«^«{drA*±j«»ir*»*#T?a5*± 

# saarnfe* y yy t*»«tr*± 

fS07 7 X7 7/l/Kg£«;:3D£ o *iSf8f*%4(c* »c 
3ftiMl3W« 5 ^**ftT^*±IB<07'X77/l/hffldWt 



m<D77s7rii'h}%'&mc&z> 0 *wm*K6tc* 3*14 

#fcffr*iiI0. 6~5. OmmO^^J/itmsi 
IB07 7 X7 7/Uh5l^»cS§ <J *||B^tim7(C, ±IB 
(DT'X^ 7/1/ h»^*ja^T±fc**-ff||HS;!fftTft 
S»Sl6iBM7kiifttCSSo *#P£W:Sil8U:, ±IB<D7 7 
X7 7/U hS^£ffl^Tff^*ftTft£l^3&|<ltf*; 

[0024] 

[#^<7>flJfe</7fl2fi] ^mWOTkipffiXlcmtZT 7 ^ 
7/U hjg^W*7 7 7.7 7/U h£i»ft#W<!:3ftt#*J<!: 

a^y VTiW£&^m#<fcrsfc<BT s a5S 0 mi^T 

77 7/1/ hi LT«tS*Sl^lcffl^6nTl^7X7 
7/l/h6 s ltffil^n5. ^iCftAJtrfM 0~1 2 0, 
<fc y » $ L < « 6 0 ~ 8 0 OS?*/ 7 X 7 7 / U H L 
l\ <bLT«, «B#W ! ttlce!'S0 : 5*»^(7)7 

[0 0 2 5] 3¥1£#**<h L,T«:, a»^#«tfS!*h 

^5*l3„ 9E«^«±«»tr*1»*fc LTI4, RS 
S, PC, SMR, SIR, TTR, SCR, SSRf 
WNRm tlXteCneiCSBR, BR, I R, C 
R, MR, E P DM, NBR, -> y =1 - > Zj'A, FK 
M, CSM, CM, ACM, AMM, CO, GPO, E 
V AW<DSR*7'ls>FLZmmZnt ! z i ti><Dtf&Vs A 

6~2 0mtr\<D ! b<D%:m^2>Z.ttj i tfr-gL<, 5 c 

[0 0 2 6] *«TO7X77;l/h;g^Wi7777;l/ 

h t Wtt#tt*-i«bs-e*a y ?y >y»j«$#-r« 

C<b^#m£ LTt^-So iI07i'y 7y 

??£<©7X:7 7/bK!^*!aKJ:bU »W7 7 X7 7/1/ hW 

KttM(c <fc y 777 7/1/ h <t =f^9**©S©*Ji8taE^S- 

It. SBR7f'^7, EVAWDIimbfi*, TJ^ 

mm. ^mmt^. T-t-ywtf&z* mimmmtn* 

m*?Z>*><0t LTI4«»fflA»Ofllt LTtiS B R 
5^-^7 7,, ^^b^toi: LTl*^h^x^-U>/s;> 

«x ^satfb^KBt LTWBttttanHeni (n- 

i/^p/N+->/l'2-^> > ;f7 i ; i J;l'7/l'7i s /'75 K 
[0 0 2 7] >ygiJt*2ffi].X±^fflLT i t.J; 

i\ mmicMTztiy 7'j y^momt Lrimwj's 

s-im-?7'**S7U ( t V->>4B&S5Bev ^ -> A, 
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v tepa (ms,*) > 

(13) . ^^h7-t>633 (|i5k EVA) % e-ftZ? 

u^vtu, tt^imm , *a-7 

//UOX-20 (^p a p^,) , DM I (Ir|) , V-74/ 

I^? , *i/tfA<h r >/l'h^-te>6 3 3x h-^-tzve 
33i+a-7y;l'OX-20 > ^;Uh-5-fe^6 3 3i: 

[oo28] *y7*'j J: 

oTS^S^i!59!)14lJPSil#J^JlcSi0^t-5 J: -5 
»P%giJ0BSSlX«^iafP»cc»-§l5i: ^Utttflxlfo LT 

[0029] *77"'J > <7"$K*Mia Lfc J: ? tc3*14#** 

mc®sm$ftiz^h\ fwgfitoii^tcftp^s 7x77 
[0030] ^mm<DTxyyiu[~m^mt^'=>ic^tm 

ha^KDSfciajt* 1 0 OTJ-XTK^Bl^ST^-fc!:* 

[003 1] *^B^7777;l/ hjl^lCfc^^S^ 
#(Die£»J£<D«®|gB«:ffll^J&7*<DII WJUKIfc C 

1 o~3 0%, wa ^mmomnn^tts o~8 0%, 

J;'J»SL<(i5 5~7 5%, 3¥'tt#**1 0~4 0°/ck 
J:y»$L<»1 0~2 0%> *-yyu>-?l"J0. 1~ 
10%, «Ky»* L<1*0. 2~5°/<k jffiKrtfciW 1 ~ 1 
5%J-XT\ <fcy$?£L<t*3~1 0%<7)®Hfr6ill*RL 

[0 0 3 2] *^£D7 7 X'7 7';l/ Hg^**7j<* T'4)Sfe 

18 0~1 6 0t, J?$L<«1 00~1 3 0°C<iffi^ 
[003 3] T^T'OffilSa©- WCO^TIfc 



mtfZ*ircy£W<D7X77')l' h Xt* □ V<7 U - h 7 1 - 
->>^tcS$^T, m*mOffimOtc!sb\iZ.77,7 7)\' h 

X77^ I- a^toSaWBT**^?- E i: fi 4 ^ t & 3 0 

[0 0 3 4] Jcym^WlCti, 7j<®TC07'X7 7';l/hX 
» □ y - f. 7 1 -<> y ?'jf ± (c v j^StcfS i;** ? 

U *0±lc**Ml« 
S*ffll">T*^OT'X7 7'/U hS£WfriItt7 c mJX 
Ts S?$L<«5 cmJXT, 7c<!:*.tf3 c mt L< t*^ 

[0 0 3 5] S^iBlCfc^T^lC^^TTK^Tt)® 

[0036] ^rc?mT(Dyx7r)u^^.i,tzi><7ij- 

[0037] ±iBtc*t , 'T*t>?a*-r*saHW©jM* 
mt Lttt zkf • aHiiiiB»«ffl*B^ttx?i«*->*» 

(iSn D n£^<h+M-y-ow-2 3 0) 

T'/l/ h;l^Wc^DLT7'X7 7';U h££ttStt4>&* 
[0 0 3 8] S/fc*«t»«P3KBt LTt*. 

[0039] #tc»s Lt^iMizmtts^wnnt 
y, *<t>— «y«-E i iic^fo 01 ncfei>T» u*a 

s$tto±ni# tf x h >bt5«otm t»r 5 C t 4 § 
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'A «WcHW«**E-ra2:£'6»T**. SuSBLfc 
J: a (cttMlOttWi t— *-^©iin&»l§ifc<fc oTS 

««W«tUTtt«r»t-*-, S»t— *-^tffc*o 

LttJ:i\ 0*1 2«7j<cfi^ v $f c i 3t*^cf^L 

[0 0 4 0] *»W0>T'X77'/l/ha'&**ffll'» 
T«if57X7 7/b hAffi»7lcStt& StftSMlCT 

<h - WIBtr * C £ # So T 7 X 7 ^ / U h McMISd 

#tC^^B$(Diirai4^nT33ys 
[0 04 1] 

U *»7"'J V^JtLT/^-fe^-CZ (^ P D p«,) £ 

[0 0 4 2] *9 -tt^fttfKI^T-MLfctCO^ISl 1 
■pas*. Bfl* TCPj B*y^'J>^J*»«U *<0 
«©R*WfiB£ifc (%) *iRT. CPO, CP4 S CP 

8»4*tif , *i*y^y>^j<oaapjttfo%, 4%s 8 

%"P*«E£*5Vro ttftSftttl (CPO) W\ MM 5 

[0043] ^^Kwr*fts*»w#ttfl«irpif 

(Es) fcfcs *fi»Bt^#I*LTE s (4) ^800 kg 
f/cm2 „ Es (3 0)^50kgf/cm2 tfE^ 



[0044] jSISHfflffiSgMS* £ y 3?467c»W3itt#ia 

bis 3 icavray t-sdSo ^#*«£tttt»ttflRRi 
rmmo&z e d ( 5 ) gttmjowttflitt (1000k 

gf/cm2j5^) X2. 5 = 2 5 0 0 k g f / c m2 

33 y. «Slilt<DHyttJttC^5E^«, WtttffeWWV 
[0 0 4 5] -«ffJStSIHffi«ia«s:lC?pjM^J]P^T 1 5 

2 o %amvs z. ow&Ttm* 5 0 

%ttt-3lt, CP»J©»ttHCj:ya7D*^rti±L 

LT-fttbUtc ttfiga&Sftfco 

[0 0 4 6] 7X7 7/1- h58*fiflE(cStoMffl!^yfc-3fc 
if ^CDffil/tttfcWflBS Lfcttlfe& 4 0mmf0)7X77 
/U hX7kBf*(CB8 1 0 0 mmORAtfX h V^STff 

ass. »**H5tcm-r^ coisjRfrswsj^ic* 

< * y » 7X77/1/ htt*Bfttftt 

[0 0 4 7] HSg«IJ2 
^«(C^-r<fe'5^E^7 7 X>'7'/U hJSTkSfflS^S 
PSLfco 

[0048] 

[iii ] 



w » * » 


ma it (%) 




4 6. 2 
1 5. 4 
1 2. 4 


7X7 7 ^ h 
77 >y "/ 'J > rSlJ 

7 -y ?X 


2 0. 2 
0. 6 
5. 2 



[0049] »*ttKI*tt JR&dCJE 2kgf/cm2? 

1 0 X 1 0-1 c m • H g/m i n JiCFT&ofco L/c^ 
•pTs *^£07 7 X7 7'/I/hifi7j<BffljI^%l«?F3a7j<<t: 
fj^^n/to *33, -flSWlcii^»6^2 cm • Hg/m 

i nttT?*tltf, a*«»W:1 0-7cm/sec*l 

s-rs<t**iSo 

[0 0 5 0] fcfe^WttttftHWCWHUfeo «JR« 
h«ffi^7j<Mffljg^%I<t«S^ y > ffia«7<7>«i»«iM 
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[00 5 1] J¥tfe*JftJntt<0K^*4 OmmJlcOT 7 ^^ 
^higzkliflsKiSSl 0 0mm<DMAbf7.h>£^T 

[0 0 5 2] ZX^/l/hS^&OSSjfekllW:, S 
*!<DiS;gB#K g ST'^-f ^ * > i/-3Uk (X U (c J: y * 

*Jil«n±L»*c<k*i«**o UfrL— ttttic* ^rtxp 
-r7n-WRT»6n*WBS«Stt«» (#7'X, 6 0 
°Cs 48 h r) #1 OlOJX±Tfeflt& XD-77P- 

KS£ (4B 1 : 2. 5) «S«UB8(c^r»U?ft 

u, 48 mmTwrnammiit i . 1x10 10^ 

[0 0 5 3] 7j<ffSfeX?<D5Sffi ! lttttCO^T : Ex/HI^ 

7 7 7.77';i/h=!>'7U- h©ajsr»TWtt»ia 9 tea** 
wetmamwumuim*-* s 5 -aca y % vw&mt 

~3 cm) 7 5°C8^fi^T\ 1 OttSlgH 

*«e*i Lfc^^ji^wi^ut.^ < a#fctfc±# y 

[0 0 5 4] #*^L/c&J&&l©S»3£S«:, tf/P 

ismmm&fejELtt, ummt> wmiLfcMiH* 

*^ett (»10cmX10cm) ictl ?f-f >^LT 
HWKLfco feDRfi* aj£2 0°C % Mlmm/m i n? 

IH£0 1 0 K;jvr„ E£0lS^jb N e*>* N S<J:-5^ P>"? 
'J- hM0fl^fifclC*<DgflHl 0Wr(S*j£ 1 . 5kg 
f/cm2, W»fO>r*fiS 1 %) fc»LTJW«S73tt« 

*CttfWIB?If Attic WTI4BHftl^WBf**i 

So 

[0 0 5 5] 

[»W©J»*] *^OT 7 X7 7';l/H;l^W*, 



[0 0 5 6] *^07 7 X7 7';Uhjg^!t4!l, sWifoklt 

o oxwToawwiaaadftttj^ftyi* 

JHBKWJST*. Jft^ ffSftfcOTSffiftlffflttflBtf 

ft L tcV&pm TkTte© 7 x — »"?\ - -sWz&v 
Tv JB*»*«J!IBtct>yfcoTfflJcr*jEWfi { *<» 81 
9l*?5»-r fro, 
7a Pimt? S C £ ic^: -o tco 
[0 0 5 7] *6tc s *»W<07»X77';Uha#»lc«J: 
fttf* JttBTOlrFfcWJS Lfc7X7 7/l/ h JfrfijIlftSIt 

**taw set »7k?fecoiS7j<« ^ y < «ca 
imwommr+mwi 

[01] tttfiawaSRfcSVr?^?. 
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(57) Abstract 

Technical problem An asphalt paving mixture suitable for an underwater excavation 
and a suitable execution apparatus are provided. 

Means for SolutionA plasticizer is added by coupling agent and request to an asphalt 
paving mixture which makes indispensable mineral matter aggregate, elastic aggregate, 
and asphalt. An execution apparatus considered as composition which carry out leveling 
to a storage apparatus of a mixture, and a device is connected, and keeps both warm. 



Claim(s) 

Claim lAn asphalt paving mixture suitable for an underwater excavation making a 
coupling agent which makes it unify and deals in asphalt and elastic aggregate in an 
asphalt paving mixture which makes indispensable mineral matter aggregate, elastic 
aggregate, and asphalt contain. 

Claim 2The asphalt paving mixture according to claim 1 which is aggregate in which 
elastic aggregate uses crude rubber as the main ingredients. 

Claim 3The asphalt paving mixture according to claim 1 or 2, wherein a coupling agent 
is a coupling agent chosen from a group which consists of a high molecular compound, a 
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surface-active agent, a nitrogen-containing compound, an oxygenated compound, a 
sulphur-containing compound, and ketone. 

Claim 4An asphalt paving mixture of claim 1-3 which a plasticizer contains given in any 
1 paragraph. 

Claim 5The asphalt paving mixture according to claim 4 whose plasticizer is paraffin. 
Claim 6A thin layer surface-shielding-membrane object which it mainly comes to build 
underwater using an asphalt paving mixture of claim 1-5 given in any 1 paragraph. 
Claim 7An internal shielding-membrane object which it comes to build using an asphalt 
paving mixture of claim 1-5 given in any 1 paragraph. 

Claim 8An execution apparatus suitable for an underwater excavation, wherein the 
whole parenchyma top of a portion which carry out leveling to an asphalt-paving-mixture 
storage device, and it connects and has a device, and touches both asphalt paving 
mixture is kept warm. 



Detailed Description of the Invention 
0001 

Field of the InventionThis invention relates to an asphalt paving mixture suitable for 
building a shielding membrane etc. in the state where water exists especially in a dam, a 
reservoir, etc., about an asphalt paving mixture suitable for an underwater excavation. 
0002 

Description of the Prior ArtThe water shut off in a water vein structure is 
indispensable also to the stability of the water vein structure itself not to mention 
required for achievement for the purpose of of storage of water water vein structure 
construction. Although ferro-concrete, a steel plate, polymers chemicals, etc. are used 
for a waterproof material, An asphalt paving mixture has watertightness, flexibility, self- 
****, acid-proof, and basicity-proof especially, and since it has the various 
characteristics of excelling also in economical efficiency or workability, it is used as a 
shielding membrane in a dam in recent years and reservoir many. 
0003An asphalt shielding membrane is classified into an asphalt surface shielding 
membrane and the inside shielding membrane of asphalt. An asphalt surface shielding 
membrane is called asphalt facing. Especially the asphalt surface shielding membrane 
built to the whole reservoir inner surface among asphalt facing is called asphalt lining, 
and, generally the inside shielding membrane of asphalt is called the asphalt core. 
0004Now, generally an asphalt surface shielding membrane is usually constituted from 
the surface by one layer or the two-layer upper layer, a drainage layer, a lower layer, a 
leveling layer, and the macadam layer, and the fine particle degree asphalt paving 
mixture with which one layer, or the two-layer surface and lower layer are watertight is 
used. The surveillance of the leakage of water of an asphalt sealing layer is presented 
with it while draining this to the inspection gallery in cutoff promptly, when the drainage 
layer inserted into one layer, or the two-layer surface and lower layer is produced 
leakage of water from the upper layer. 
The open grain size asphalt mixture is used. 

Although a lower layer is built from the dense grade asphalt concrete which is watertight 
as above-mentioned, waterproof importance is smaller than the upper layer, and it 
prevents the percolating water which permeated in the dam body flowing into a drainage 
layer. A leveling layer and a macadam layer serve as a lower layer construction 
foundation, and especially a macadam layer aims at gearing with aggregate of transition 
and developing a firm base. A macadam layer has a coarse coarse-grain degree asphalt 
paving mixture, and the mixture of ** asphalt combination is used for a leveling layer. 
OOOSAIthough leveling of the asphalt paving mixture used for an asphalt surface 
shielding membrane is carried out like the usual asphalt paving mixture and it is finished 
by machinery and a roller, Since an asphalt surface shielding membrane is a slant face, a 
winch porter is stationed to a slant-face levee crown, and ****** is performed by from 
now on towing with a wire the asphalt finisher for slant faces, and the damper car which 
supplies an asphalt paving mixture to it to a slope direction, leveling — carrying out — it 
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is carried out toward the upper part of a slant face from cutoff. With a bucket, supply on 
the damper vehicle of a mixture from a mixture truck is performed by hanging this with 
a crane. A damper vehicle carries out the rise-and-fall descent of the slope direction with 
the winch of a winch porter with a special winch which tows the asphalt finisher for slant 
faces, and supplies an asphalt paving mixture to the asphalt finisher for slant faces. If 
pavement of one lane is completed, a damper vehicle and the asphalt finisher for slant 
faces will be stored to a winch porter, a winch porter is moved to the following lane by 
running by himself, and the same procedure is repeated. A primary compaction is towed 
from the winch deck established in the asphalt finisher for slant faces using a hand guide 
type vibratory roller. Second loading is performed by the vibratory roller towed from the 
winch tractor arranged to the slant-face levee crown. 

0006Since a slant face is presented by the asphalt paving mixture used for an asphalt 
surface shielding membrane, watertightness, stability, flexibility, and endurance are 
needed for it. Although watertightness may be put in another way as impermeability, it 
has a coefficient of permeability of 10 " 8 cm/s in a tamping **** fine particle degree 
asphalt paving mixture. Although the amount of water penetration taking a large 
coefficient of permeability to a very small grade compared with water supply is thinking 
on a design, the endurance of a fine particle degree asphalt paving mixture will fall in 
practice, and it is not desirable. That is, depending for the water permeability of a fine 
particle degree asphalt paving mixture on the voidage of the mixture is known, and that 
water infiltrates into an opening promotes exfoliation of asphalt coats. 
0007Although stability is divided into the stability to the shear fracture resulting from 
prudence, and the stability to a flow, in the usual asphalt paving mixture, internal shear 
fracture is supposed that a problem is not used. Although the state of flowing in a slant- 
face lower part along a slant face is called slope flow, the stability to this is estimated by 
the shearing coefficient of viscosity (a poise, 60 **, 48Hr) obtained by indoor 
examination. Generally, if shearing coefficient of viscosity is more than 10 10 , it will be 
supposed that there is no problem of a slope flow. 

0008Although flexibility is the important strong point of an asphalt shielding membrane, 
it is important not to expect the character too much, and to consider the deformation of 
a dam body, etc. so that it may become as small as possible. Although there is that no 
by which the amount examination of deflections was established, flexibility of the grade 
which a crack does not produce even if a central deflection will be 1/10 of diameters by a 
phi50cm test piece is made suitable. 

0009Although it has influence of freeze thawing, ultraviolet rays, and submersion, etc. 
on endurance, resistance when driftwood crashes is also required. Test methods include 
a freezing and thawing test, a UV irradiation examination, a submersion Marshall test, 
and a punching examination, respectively, 

OOlOCompared with an asphalt surface shielding membrane, history is short and the 
inside shielding membrane of asphalt has not spread so much. This is raised as reasons 
with that check can do an asphalt surface shielding membrane directly at the time of the 
fall of a water level, and main having the advantage that road surface art is applicable in 
construction. In order to apply in our country which is a frequent occurrence zone of an 
earthquake, the inside shielding membrane of asphalt is raised that the check of the 
reliability to there is not performed, either, 

0011 However, as compared with an asphalt surface shielding membrane, a point with 
an advantageous inside shielding membrane of asphalt can be got. First, being 
emphasized most is the point of being hard not to be such in the inside shielding 
membrane of asphalt, and to receive degradation and damage to submersion of the 
asphalt surface shielding membrane being carried out, and being considered as being 
weather-beaten, and receiving a severe weather condition, and receiving damage in 
response to falling stone or the collision of driftwood. 

0012It is emphasized economical efficiency that the inside shielding membrane of one 
more point asphalt is more advantageous than an asphalt surface shielding membrane. 
Building the inside shielding membrane of asphalt almost perpendicularly to an asphalt 
surface shielding membrane being given to a slant face, naturally an execution area and 
construction capacity will become small. Even if it uses construction, the inside shielding 
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membrane of asphalt can be constructed by an easy machine as follows to an asphalt 
surface shielding membrane requiring very large-scale machinery organization. 
0013The execution method called asphalt concrete among the inside shielding 
membranes of asphalt is supported, material begins to scatter it, and leveling is carried 
out by a special machine for every thickness, and it builds ** and 40-70-cm-thick 
vertical walls in slight bundle hardness by vibrator. 

0014Change of the temperature inside a dam is far smaller than the temperature 
change of an asphalt surface shielding membrane, and the slope flow which poses a 
problem by an asphalt surface shielding membrane hardly poses a problem. Supporting 
the pressure which the mixture of the inside shielding membrane of asphalt supports 
with the prudence, and exerts on material, and balancing the earth pressure of material 
is known. 

0015In addition, the asphalt paving mixture used for **** has asphalt mastic. Asphalt 
mastic is a mixture in which high mobility is shown, slushes, fills up with and unites the 
asphalt mastic which carried out heating mixing with Hitoshi Wariishi's opening or the 
opening of a structure which forms some structures, and builds the structure which 
resists wave force and a stream. 

0016Placing of the asphalt mastic by casting is applied to the part where underwater 
partial tamping is difficult. In order to secure watertightness, it is considered as the 
combination which improved mobility, and the mixture temperature at the time of 
construction is around 180 ** and an elevated temperature. Although it is common for a 
shot to be used and to be underwater based on a bucket in the shallow place of the 
Minakami part or submersion as for casting of asphalt mastic, construction by pipes, 
such as a tremie pipe, is also possible. 
0017 

Problem(s) to be Solved by the InventionAlthough the inside shielding membrane of 
asphalt is an economical and rational structure compared with an asphalt surface 
shielding membrane, it is also impossible for there to be a limit in it, even if it calls it the 
material in which an asphalt paving mixture has flexibility, and to supervise directly. For 
this reason, in our country of an earthquake frequent occurrence zone, that application 
wavers and most asphalt paving mixtures with the performance outstanding as a 
waterproof material have been adopted as an asphalt surface shielding membrane. 
0018However, while the layer part of the dam with which the asphalt surface shielding 
membrane was given using the asphalt paving mixture, or a reservoir is superannuated 
in recent years exceeding a life, cracked skin breakage etc. are remarkable. However, 
since it is not usually allowed on a flood control plan to empty a dam over a long period 
of time, the actual condition cannot perform full-scale repair called the overlay by an 
asphalt paving mixture. On the other hand, although the method of sticking a tarpaulin 
is performed, there are the rates of expansion of an established asphalt surface water- 
shut-off object and a sheet differing and fault that a tarpaulin fractures by driftwood and 
falling stone, and it has not resulted in the solution in question. Therefore, it is desirable 
for the thin layer workmanship using the asphalt paving mixture and it which can 
construct underwater to be developed by effective repair of the layer part of a dam or a 
reservoir. 

0019Although asphalt mastic is known as an asphalt paving mixture in which an 
underwater excavation is possible, the existing asphalt mastic does not aim at being 
filled up with Hitoshi Wariishi's opening, preventing scouring by a stream, etc., and 
preventing osmosis of water, i.e., water shut off. Although the asphalt mastic itself is a 
high mixture of watertightness, at the time of an underwater injection, neighboring 
water causes evaporation for the high mixture temperature, and since the check of a 
placing situation is not easy and quality reservation is difficult, thin layer casting is not 
performed. 

00200n the other hand, the art of an underground continuous wall improves in recent 
years, and digging of a trench is becoming easy. Although the structure which developed 
ferro- con crete and steel framed concrete into the slot which excavated the underground 
continuous wall using slurry, such as muddy water, and was made is said, It is possible 
to transpose to the asphalt paving mixture which trenches from ****** even if it is in 
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the dam of the superannuated asphalt surface shielding membrane, is watertight in this 
Mizouchi's muddy water, and has flexibility, i.e., build the inside shielding membrane of 
asphalt. In this case, since tamping of a very thick layer is impossible, it is impossible to 
apply the above-mentioned asphalt concrete as an asphalt paving mixture to be used, 
and it needs to be a mixture in which casting is possible. Although there is an example 
for which asphalt mastic was used as this mixture, while the imitation nature at the time 
of dam modification is inferior, the reliability over an earthquake is insufficient and the 
new mixture for the inside shielding membranes of asphalt which can respond to 
modification of the foundation is required of the compaction needlessness which 
improves these. 

0021The purpose of this invention is to solve these technical problems. While 
construction by a thin layer is possible for the purpose of this invention also in 
underwater, more specifically, a compaction — it being unnecessary, and being able to 
finish, and excelling in watertightness, flexibility, and endurance, and, and It is in 
providing an asphalt paving mixture suitable for the shielding membrane which can 
respond to impulse force and earthquake displacement, the thin layer asphalt surface 
shielding-membrane object using this asphalt paving mixture, and the asphalt 
underground impervious wall object using this asphalt paving mixture. 
0022the temperature which in other words is about 100 ** in which the purpose of this 
invention has a possible underwater excavation a compaction « un— while it has 
such good mobility that watertightness is securable on business — the access after 
construction — the room temperature condition at the time -- Durrell, while being able to 
maintain stable description be / nothings , It is in providing the asphalt shielding- 
membrane object using the mixture for asphalt shielding membranes and this which are 
rich in flexibility and durable. Furthermore, the purpose of this invention is to provide a 
device suitable for the underwater excavation of an asphalt paving mixture which was 
described above. 
0023 

Means for Solving the ProblemThis invention is in an asphalt paving mixture suitable 
for an underwater excavation making a coupling agent which makes it unify and sells 
asphalt and elastic aggregate to the 1st in an asphalt paving mixture which makes 
indispensable mineral matter aggregate, elastic aggregate, and asphalt contain. This 
invention has 2nd elastic aggregate in the above-mentioned asphalt paving mixture 
which is aggregate which uses crude rubber as the main ingredients. This invention has 
3rd a coupling agent in the above-mentioned asphalt paving mixture being the coupling 
agent chosen from a group which consists of a high molecular compound, a surface- 
active agent, a nitrogen-containing compound, an oxygenated compound, a sulphur- 
containing compound, and ketone. This invention is in the above-mentioned asphalt 
paving mixture which a plasticizer contains further in the 4th. This invention has 5th a 
plasticizer in the above-mentioned asphalt paving mixture which is paraffin. This 
invention has 6th elastic aggregate in the above-mentioned asphalt paving mixture 
which is crude rubber aggregate with a particle diameter of 0.6-5.0 mm. This invention 
uses the above-mentioned asphalt paving mixture for the 7th, and is on a thin layer 
surface-shielding-membrane object which it mainly comes to build underwater. This 
invention is on an internal shielding-membrane object which uses the above-mentioned 
asphalt paving mixture for the 8th, and it comes to build. 
0024 

Embodiment of the InventionAn asphalt paving mixture suitable for the underwater 
excavation of this invention uses asphalt, mineral matter aggregate, elastic aggregate, 
and a coupling agent as an essential ingredient. The asphalt conventionally used for 
pavement as asphalt to be used is used suitably, especially — penetration — 40-120 — 
the petroleum asphalt of 60-80 is more preferably preferred. As mineral matter 
aggregate, there are fillers, such as a fine aggregate especially sand, and silica flour. 
Although coarse aggregate etc. can be used together, sand and silica flour are usually 
used. 

0025As elastic aggregate, the thing usually called rubber aggregate, especially the thing 
which uses crude rubber as the main ingredients are used preferably. As aggregate used 
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as the main ingredients, crude rubber RSS, PC, SMR, SIR, To NR simple substances, 
such as TTR, SCR, and SSR, or these, SBR, BR, There are some which blended SRs, such 
as IR, CR, IIR, EPDM, NBR, silicone rubber, FKM, CSM, CM, ACM, AMM, CO, GPO, and 
EVA, and were formed, and the recycling rubber etc. which are produced by grinding the 
tire for large-size cars are used preferably. It is preferred to use that whose particle 
diameter is 0.6-20 mm as these elastic aggregate, and when building the film which is 
less than 5 cm, it is especially preferred that the maximum droplet size of rubber 
aggregate shall be 5 mm or less. 

0026It is characterized by the asphalt paving mixture of this invention containing the 
coupling agent which makes asphalt and elastic aggregate unify. It compares this 
coupling agent with the asphalt paving mixture of absence, and the chemical which 
enlarges exfoliation resistance between asphalt and rubber aggregate on parenchyma by 
a static asphalt friction test is said, As the example, high molecular compounds, such as 
SBR latex and EVA, There are oxygenated compounds, such as nitrogen compounds, 
such as a cationic surface active agent, a NONIO surface-active agent and surface-active 
agents, such as metal soap, amine, and amide, mono-, di-, Polly Al Kohl, and ether, a 
sulphur-containing compound, ketone, etc. As what increases especially exfoliation 
resistance, SBR latex can be raised as an example of a high molecular compound, 
tetraethylene BENTAMIN can be raised as a nitrogen-containing compound, and delayed 
effect rubber accelerators (N-SHITARO hexyl 2-benzothiazolylsulfenamide etc.) etc. can 
be raised as a sulphur-containing compound. 

0027A coupling agent may use two or more sorts together, as the example of a coupling 
agent suitable for concomitant use — powdered recinoleic acid magnesium (castor oil 
fatty acid magnesium.) metal soap, TEPA (trade name), Nocceler CZ (said), and 
URUTORASEN 633 () ** and EVA, epsilon caprolactam, octylic acid iron (metal soap), 
KYOWA Knoll OX-20 (trade name), DMI (said) and SAFI Norian 104 (**, acetylene 
alcohol). Sun Fell (said) etc. can be raised — as the example of concrete concomitant 
use recinoleic acid magnesium and Nocceler CZ. Recinoleic acid magnesium, 
URUTORASEN 633 and URUTORASEN 633, KYOWA Knoll OX-20 and URUTORASEN 633, 
DMI and Nocceler CZ, Sun Fell, etc. have. 

0028Although the mechanism of action of a coupling agent changes with the kinds, if a 
delayed effect vulcanizing agent is explained to an example, it will be presumed as 
follows. A system changes from the gel phase to a solid phase according to the fall of 
temperature, sulfur of a vulcanizing agent, or the part and rubber molecule for an 
unsaturation reacting, forming the structure of cross linkage, and maintaining mobility 
by heating an asphalt paving mixture. I regard through, formation of the three- 
dimensional structure, and these as the various characteristics of an asphalt paving 
mixture improving by promotion of the partial crosslinking reaction of rubber aggregate 
further. 

0029If exfoliation resistance of elastic aggregate becomes large on parenchyma as the 
coupling agent was described above, the kind in particular will not be restricted, but it is 
preferred to choose what also has the function to increase the function and tensile 
strength to which the viscosity of an asphalt paving mixture is reduced in addition to 
increase of exfoliation resistance. 

0030As for the asphalt paving mixture of this invention, it is desirable to contain a 
plasticizer further. Especially paraffin is preferred, although a plasticizer is an ingredient 
with the function to reduce the construction temperature of an asphalt paving mixture 
and specifically has paraffin (wax), **** and rosin, a crystalline low melting point high 
molecular compound, etc. The construction temperature of an asphalt paving mixture 
can be easily reduced at 100 ** or less by addition of paraffin etc. 
0031Although the optimal range of the blending ratio of each ingredient in the asphalt 
paving mixture of this invention can be suitably decided according to the example of an 
ingredient of using, etc., As an example, 50 to 80% of mineral matter aggregate, such 
as 10 to 30% of asphalt, sand, and silica flour, 1 to 15% or less of a plasticizer can 
choose 10 to 40% of elastic aggregate / 0-1 to 10% of coupling agent from 3 to 
10% of range 0.2 to 5% 10 to 20% 55 to 75% more preferably. 
0032The asphalt paving mixture of this invention is excellent in an underwater 
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construction method, the asphalt surface shielding-membrane object built using this is 
rich in flexibility, and it can follow in footsteps of modification, and has stable character 
also to a collision and earthquake of driftwood. It is one of the features that the asphalt 
paving mixture of this invention also usually has a temperature preferably as low as 100- 
130 ** at the time of manufacture thru/or construction 80-160 **. 

0033Here explains an example of an underwater execution method. It is a construction 
method which overlays by using an asphalt paving mixture in the asphalt or the concrete 
facing layer of the slope established in a dam, a holding basin, etc. for repair, such as 
leakage of water, as an example of construction by underwater. It becomes possible to 
cover with and level the asphalt paving mixture for underwater excavations by a thin 
layer in an underwater slope and flat surface, without draining water for what was 
constructing by taking out the slope which drains water for this seed repair and is 
repaired to water surface conventionally. 

0034More specifically on the asphalt under the water surface, or a concrete facing layer, 
The adhesives with which underwater has adhesive strength if needed are applied, and it 
becomes possible to use an underwater excavation device on it and to usually build the 
asphalt paving mixture of this invention continuously evenly preferably 7 cm or less by 5 
cm or less, for example, 3 cm, or the fixed thickness not more than it. 
0035After applying the adhesives with which underwater has adhesive strength if 
needed in the above, it is also possible to install on it the mold which has a top plate, 
and to fill up this mold with a new asphalt paving mixture. 

0036It is also possible to apply the asphalt paving mixture of this invention like the 
above not on the asphalt under the water surface or a concrete facing layer but on the 
foundation under the water surface. 

0037As an example of the adhesives underwater applied in the above, there are 
underwater, a high durability epoxy resin for humid face bonding (trade name Daito sizer 
ow-230), etc. This resin is 2 acidity-or-alkalinity epoxy resin which consists of base resin 
and a hardening agent, mixes a principal member and hardening material and 
demonstrates the adhesion function outstanding by making a spreading side construct 
and carry out cure of the asphalt paving mixture after underwater spreading. Adhesives 
can be added to an asphalt paving mixture and the adhesive property of the asphalt 
paving mixture itself can also be improved. It is also possible to consider it as the 
mixture which mixes adhesives with a mixture a priori and has an adhesive property. 
0038There are an underwater excavation device etc. of the self-propelled mode or the 
formula to be towed which has a device which is fixed thickness, and covers with a 
mixture storage device and the mixture supplied from now on continuously, and sounds 
it as an underwater excavation device. 

0039Leveling especially of the desirable underwater excavation device is carried out to a 
mixture storage device, and it connects and has a device, and it is a device by which the 
whole parenchyma top of the portion which touches both mixture is kept warm, and 
shows drawing 11 the example. In drawing 11, 1 shows a mixture storage device, a 
screed etc. carry out leveling of 2 and it shows a device. 3 is a mixture in a mixture 
storage device, and 4 shows the mixture layer by which leveling was carried out. 5 
shows heating machine styles, such as a heater, and it is allotted so that the whole 
parenchyma top of the portion which a mixture touches may be kept warm. Although a 
mixture can also be extruded on the established road surface 6 only by prudence 
according to a run of the device of this invention, it is preferred to extrude a mixture 
compulsorily using the piston member 7. Since the upper surface of the mixture in a 
mixture storage device will touch the undersurface of a piston member when using a 
piston member, it is preferred to provide a heating machine style also in the member. 8 
shows the actuator for piston members. It is preferred to carry out leveling to the 
mixture storage device 1, and to form the gate 9 between the devices 2. Leveling is 
carried out and, as for the device 2, it is preferred to attach to the mixture storage 
device 1 by a flexible member etc. up and down, so that it may be movable. 
Furthermore leveling is carried out, a shaker style can be allotted to a device or a cooler 
style can also be allotted to an endmost part. As for the device of this invention, as 
described above, it is preferred to keep a mixture warm by heating machine styles, such 
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as a heater, but a positive heating machine style is also omissible using the highly 
efficient thermal insulation that incubation of a mixture is fully attained, multiplex 
thermal-protection-structure material, etc. There are an electrical heater, a flow heater, 
etc. as a positive heating machine style. It is preferred to arrange the heat insulating 
material which carries out leveling at least and has positive heating functions in an 
apparatus part. The heating in this case should just be a temperature which is sufficient 
for maintaining the temperature of a mixture to fitness. Ten in a figure shows the wheel 
for a run, and 11 shows the air introduction pipe formed in a mixture storage device 
healthy. The method which forms a hopper in the device if needed, for example, supplies 
a mixture from a ship may be adopted. 12 in a figure shows underwater and 13 shows 
the air. The asphalt-paving-mixture layer which has the characteristic excellent in the 
efficiency target in the level surface and the slant face of the dam with which water 
exists using the execution apparatus of this invention, a reservoir, etc. can be built. The 
device of this invention can be used also for the general land construction of those other 
than underwater. 

0040Next, the inside shielding-membrane object of asphalt built using the asphalt 
paving mixture of this invention can be built by changing an asphalt paving mixture for 
muddy water to the slot developed in mud drilling. With the mixture for asphalt shielding 
membranes, mobility and temperature sensitive adjustment can be easily performed by 
change of the combination conditions of mineral matter grading of aggregate, rubber 
aggregate, and paraffin, and it can respond also to construction which uses a tremie 
pipe. It is a shielding-membrane object which the imitation nature at the time of dam 
modification is excellent in, and can be especially trusted enough also to an earthquake. 
0041 

ExampleRecycling rubber (crude rubber subject) is used as example 1 rubber 
aggregate, an asphalt paving mixture is built as a coupling agent using Nocceler CZ 
(trade name), and the dynamic characteristic is evaluated. 

0042It is drawing 1 which evaluated flexibility by the bending test, In the inside of a 
figure "CP", a coupling agent is meant and a subsequent number shows a compounding 
ratio (%). CPO, CP4, and CP8 show that the additions of a coupling agent are 0%, 4%, 
and 8%, respectively. As for the mixture (CPO), flattery nature as opposed to more 
than 1x10 ~ 2 and modification in the mixture of this invention is conventionally 
improved greatly to a breaking strain being a 1x10 " 3 grade at the temperature of 5 **. 
0043A static elastic coefficient estimates the stability over earthquake external force. In 
consideration of the time of an earthquake, as for the static elastic coefficient (Es) in the 
continuation cut off wall by the asphalt mastic mixture used for Yamamura Dam and 
********, Es(4) < = 800 kgf/cm 2 and Es(30) > = 50 kgf/cm 2 were adopted as the 
standard of combination examination. Although a test result is as being shown in 
drawing 2, when elastic aggregate is added not less than 20%, it turns out that it 
becomes the mixture more stable to earthquake external force. 
0044The dynamic modulus of elasticity calculated from the oscillating triaxial 
compression test is as being shown in drawing 3. The relation between the amount of 
elastic aggregate and a dynamic modulus of elasticity has resulted in it being satisfied 
with all the combination of elastic coefficient (before or after 1000 kgf/cm 2 ) x2. 5**2500 
kgf/cm 2 of the Ed(5) <= natural ground which has a track record as an elastic coefficient 
which can follow the earthquake performance of a natural ground. The dynamic modulus 
of elasticity is small as the amount of elastic aggregate increases, and it turns out that 
the combination suitable for a rigidity ratio with a natural ground is controllable in the 
amount of elastic aggregate. 

0045The recovery after which added load to the test piece for unconfined 
compression tests, and was compressed into it 15 mm it carries out rear opening 
and also 10 minutes pass is shown in drawing 4. The recovery at this time became 50% 
in the time of the amount of elastic aggregate of the maximum of the recovery being 
20% so that this result might show. It was admitted that the recovery improved by 
addition of CP agent and it unified as a mixture. 

0046The examination which evaluated resistance when driftwood etc. hit an asphalt 
shielding-membrane object applies an intrusion piston 100 mm in diameter to the 
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asphalt shielding-membrane object of 40-mm thickness, and calculates the resistance 
load and the amount of displacement at the time at the time of punching ****. Even if it 
adds elastic aggregate so that this result may show, although a result is shown in 
drawing 5, there are few falls of punching intensity, but the amount of displacement at 
the time of punching becomes large, and an asphalt shielding-membrane object is not 
fractured. 

0047The mixture for asphalt shielding membranes of combination as shown in a 
secondary example table was adjusted, 
0048 
Table 1 



0049The permeable test result resulted in not carrying out water penetration by water 
pressure 2 kgf/cm 2 , either. The quantity of airflow by breathability examination was 
below 10x10 ^cm-Hg/rnin. Therefore, the mixture for asphalt shielding membranes of 
this invention was judged to be non-water penetration. If quantity of airflow is generally 
2 or less cm-Hg/min, a coefficient of permeability will be supposed that 10 " 7 cm/sec is 
satisfied. 

OOSOThe bending test estimated the deflection characteristic. A result is shown in 
drawing 6. Unlike the conventional mixture for asphalt surface shielding membranes, a 
rapid increase in a low temperature region is not seen, but this figure shows that flexural 
strength is stable. About the breaking strain, conventionally, compared with a mixture, it 
becomes a big value and earthquake resistance is improving not only in a pyrosphere 
but in the low-temperature degree region. 

OOSlThe examination of punching resistance applied an intrusion piston 100 mm in 
diameter to the asphalt shielding-membrane object of 40-mm thickness, and calculated 
the resistance load and the amount of displacement at the time at the time of punching 
**** A resu |t is shown in drawing 7. Although the punching resistance load of this 
invention mixture is equal compared with the asphalt mastic mixture of the former 
result / this , the amount of displacement at the time of punching ****** js large. 
Therefore, it turns out that this invention mixture is a mixture which was excellent in 
punching resistance as an asphalt shielding membrane. 

0052The surface shielding membrane of an asphalt-paving-mixture system causes a 
dilatancy phenomenon (phenomenon of causing change as if aggregate came floating by 
gap and it increased thickness apparently), by prudence at the time of the elevated 
temperature of summer, makes density fall, and makes water permeability increase by 
extension. However, generally, if the shearing coefficient of viscosity (a poise, 60 **, 
48hr) obtained by an indoor slope flow test is more than 10 10 , the slope flow is made 
satisfactory. The indoor slope flow test (inclination 1:2.5) result of a mixture is as being 
shown in drawing 8, since the shearing coefficient of viscosity after 48 hours serves as a 
1.1x10 10 poise, there is no problem of a slope flow and it is judged that it is stable. 
0053It examined using the model experiment device about the temperature 
characteristics in the underwater excavation. The temperature-reduction characteristic of 
rubber asphalt concrete in an underwater excavation is as being shown in drawing 9. The 
skin temperature of the constructed development mixture became a maximum of 85 **, 
and brought a result which is not boiled underwater so that this result might show. 
About 75 ** was the maximum, and when the temperature of the constructed pars 
intermedia (2-3 cm) passed about 10 minutes, it brought a result which falls to 50 ** or 
less, this invention mixture which carried out the underwater excavation did not have 
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sagging, either, and was a good finished surface. 

0054The adhesive strength of the adhesives which carried out underwater spreading 
was checked by the underwater excavation which used the model experiment device. It 
paved with this invention mixture, carrying out underwater spreading of the above- 
mentioned underwater hardening type adhesives on an established asphalt shielding- 
membrane object, and the adhesive strength between this invention asphalt surface 
shielding-membrane object and an established asphalt surface shielding membrane was 
measured after the completion of pavement. The specimen cut the paved body which 
carried out modal execution in the shape of a grid (about 10 cm x 10 cm), and extracted 
it. The examination did the shear test by the temperature of 20 **, and speed 1 
mm/min, and measured shearing stress and a shear strain. A result is shown in drawing 
10. It is less than shearing stress a little to the desired value (shearing stress > = 1.5 
kgf/cm 2 , shear strain > = 1%) of the floor system water-resistant layer of a concrete 
bridge so that this result may show, but it is possible to raise intensity by increasing 
coverage, and it is judged about endurance that it is satisfactory. 
0055 

Effect of the InventioriThe asphalt paving mixture of this invention can prevent 
scattering of the mixture which contains elastic aggregate by operation of a coupling 
agent, and can improve stability. When adding functions, such as flexibility, elasticity, 
freezing depressor effect, and low noise nature, to a paved body, there is very effective 
and various applicability. 

0056the shielding-membrane object built though the asphalt paving mixture of this 
invention and the construction where the mixture for shielding membranes has suitable 
mobility at the temperature of 100 ** or less, and which does not have the necessity for 
tamping above all are possible — access — the time — a state stable at temperature 
becoming — a thing -- it is . There is no underwater evaporation, and since a compaction 
is also unnecessary, the underwater excavation of the thin layer of an asphalt shielding- 
membrane object is possible. The shielding-membrane objects are static and what has 
remarkable stress relaxation performance as opposed to / as a dynamic modulus of 
elasticity shows, can respond to the earthquake action of a natural ground, and 
/ impulse force . Construction of a quality shielding-membrane object was also 
attained according to concomitant use with adhesives. By the above, a reservoir did not 
have to be emptied over the long period of time, environment will not be polluted in 
superannuated facing of a dam or a reservoir and lining, and an economical and positive 
repair method will be made possible. 

0057According to the asphalt paving mixture of this invention, an earthquake and the 
asphalt underground continuous wall object corresponding to subsidence can be built, 
and it is available also as a stop material of the waterproof art not only in the water shut 
off of a reservoir but a weak ground, or a dumping-ground. 



Brief Description of the Drawings 

Drawing IThe graph which shows a bending test result. 

Drawing 2The graph which shows the evaluation result by a static elastic coefficient. 

Drawing 3The graph which shows an oscillating triaxial compression test result. 

Drawing 4The graph which shows a compression restoration test result. 

Drawing 5The graph which shows a punching resistance test result. 

Drawing 6The graph which shows a bending test result. 

Drawing 7The graph which shows a punching resistance test result. 

Drawing 8The graph which shows an indoor slope flow test result. 

Drawing 9The graph which shows an underwater temperature-characteristics test 

result. 

Drawing lOThe graph which shows a shear test result. 

Drawing HThe sectional view showing an example of this invention device. 

Description of Notations 

1 Asphalt-paving-mixture storage device 
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2 Carry out leveling and it is a device. 

3 Asphalt paving mixture 

4 Asphalt paving mixture 

5 Heating machine style 

6 Established road surface 

7 Piston member 

8 Actuator 

9 Gate 

10 Wheel 

11 Air introduction pipe 

12 Underwater 

13 Air 



